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Projects 
 
1. Smart communications network management: Delivering bundled interdependent services 

across internetworked heterogeneous domains  
Funding: 
2008: $55,000 
2009: $100,000 
2010: $85,000 
2011: $40,000 
Project Member(s):  Debenham, J.K., Simoff, S.J., Leaney, J.R., Sheridan-Smith, N.B., Hunter, M., 
Verchere, D.G. 
Funding or Partner Organisation:  Alcatel Australia 
Australian Research Council (ARC Linkage Projects) 
(UTS contribution to ARC projects)  
Year completed:  2012 
Summary: 
Demands on communications networks to support bundled, interdependent communications services 
(data, voice, video) are increasing in complexity. New smart techniques are required to meet this 
demand. The smart management of interdependent services will require both embedded intelligence and 
up-to-the-millisecond delivery of performance information. This project will design information acquisition 
and distribution technologies, and smart decision-making agents to: negotiate service level agreements 
for complex bundles, provision appropriate services and manage the operation of those services so as to 
deliver the agreed service quality. Methods from this project will be trialled and validated in the partner s 
commercial networks.' 
 
2. "It's all about me" : Anthropomorphised Trading in Believable Electronic Markets  
Project Member(s):  Simoff, S.J., Debenham, J.K., Sierra, C., Wilkinson, I. 
Funding or Partner Organisation: 
Australian Research Council (ARC Discovery Projects) 
(UTS contribution to ARC projects)  
Year completed:  2010 
Summary: 
This project will gain insight into the believability of electronic marketplaces. Present electronic markets, 
being focused on the backend transaction processing and catalogue-style interaction, do not provide the 
perception that there are people behind them. Believable electronic marketplaces will be perceived as 
marketplaces that are alive, engaging and populated by people. The project approaches believability from 
an individual stance it s all about me every player and the environment with which a person interacts in 
the electronic market should adjust towards that person. Developing the concept of immersive normative 
mutliagent system, the project will deliver electronic market technology that supports believability. 



3. Managing quality of experience delivery in new generation telecommunications networks 
with e-negotiation  

Funding: 
2005: $80,000 
2006: $80,000 
2007: $80,000 
Project Member(s):  Debenham, J.K., Simoff, S.J., Leaney, J.R., Colquitt, D., Hunter, M., Desoblin, G., 
Hudson, D., Prodan, A., Green, L. 
Funding or Partner Organisation:  Alcatel Australia 
Australian Research Council (ARC Linkage Projects) (UTS contribution to ARC projects)  
Year completed:  2009 
Summary: 
New generation telecommunications networks are required to support increasingly demanding services, 
including interactive multimedia and conferencing. The success of these networks will rely on the users' 
perception of their quality of experience. The management of these networks will rely on the ability of 
informed decision making that competes effectively for limited resources in such a highly dynamic 
environment. This project will design information distribution strategies and smart decision making agents 
that negotiate a user's quality of experience using market mechanisms. Designs from this project will be 
trialled and validated in the partner's commercial networks. 
 
4. The Curious Negotiator - committing only to that which is maximally non-committal  
Funding: 
2005: $96,000 
2006: $91,000 
2007: $91,000 
Project Member(s):  Debenham, J.K., Simoff, S.J., Sierra, C. 
Funding or Partner Organisation:  Australian Research Council (ARC Discovery Projects) 
Australian Research Council (Other funds for ARC projects) (UTS contribution to ARC projects)  
Year completed:  2008 
Summary: 
This project is in automated negotiation. Its aim is to evaluate the hypothesis that an agent may negotiate 
from a stance that assumes nothing about her opponent s motivations, and applies maximum entropy 
logic to that which has been observed. The maximum entropy distribution is the least biased estimate 
possible on the given information; ie: it is maximally noncommittal with regard to missing information 
[Edwin Thompson Jaynes, 1957]. The overall goal of this project is to build and trial negotiation and 
argumentation agents that satisfy this hypothesis. 
 
5. The Evolution of Business Networks in Virtual Marketplaces  
Funding: 
2004: $75,000 
2005: $75,000 
2006: $75,000 
Project Member(s):  Simoff, S.J., Debenham, J.K., Wilkinson, I., Maher, M. 
Funding or Partner Organisation:  Australian Research Council (ARC Discovery Projects) 
(UTS contribution to ARC projects)  
Year completed:  2007 
Summary: 
This project investigates the evolution of business networks and the development of players strategies in 
future generation marketplaces. It builds on our electronic trading environment currently being developed. 
Here, an immersive virtual world marketplace, populated by avatars representing people and agents, 
contains tools for accessing and presenting all contextual information. It enables observations and 
measurements that cannot be achieved in physical marketplaces. Network mining techniques will 
examine those relationships that shape and are shaped by the innovation and entrepreneurial process. 
The project will develop techniques that guide these evolving relationships towards innovation, which will 
be trialed in a real market.' 
 
6. Shaping E-markets by Timely Information Discovery  
Funding: 
2002: $69,232 
2003: $92,000 
2004: $92,000 
Project Member(s):  Debenham, J.K., Simoff, S.J., Wilkinson, I. 
Funding or Partner Organisation:  Australian Research Council (ARC Discovery Projects) 
(UTS Internal Funds)  



Year completed:  2004 
Summary: 
The perturbation of market equilibrium through entrepeneurial action is the essence of market evolution. 
Entrepeneurship relies on intuition and information discovery. This project addresses the problem of 
identifying timely information for e-markets with their rapid, pervasive and massive flows of data. This 
information will be distilled from individual signals in the markets themselves and from signals observed 
on the unreliable, information-overlaoded Internet. Distributed, concurrent, time-constrained data mining 
methods will be managed using business process management technology to extract timely, reliable 
information from this unreliable environment. This project will derive fundamental insight into how e-
markets evolve.'' 
 
7. Intelligent workflow systems  
Funding: 
1998: $52,000 
1999: $49,000 
2000: $51,000 
Project Member(s):  Hawryszkiewycz, I.T., Debenham, J.K. 
Funding or Partner Organisation:  Australian Research Council (ARC Large Grant)  
Year completed:  2000 
Summary: 
Workflows within organisations must satisfy process needs while fitting in with the organisational 
structure. The aim of this project is to construct an intelligent workflow management system. Most 
workflows to date have been defined in terms of a fixed organisational structure and have concentrated 
on process needs. This system will include organisastional knowledge thus making workflows adaptable 
to organisational changes. To achieve this aim we will integrate knowedge technology and computer 
supported cooperative technologies. The proposal will develop generalised knowledge srtuctures and 
primitives to define both workflows and the factors and rules which determine workflows. 
 
1. Knowledge Systems Design, Prentice-Hall, 1989 
2. Knowledge Engineering: Unifying Knowledge Base and Database Design, Springer-Verlag, 
1998Debenham, J.K. & Sierra, C. 2010, 'An Agent Model of Business Relationships' in Pablo Garc+¡a 
Bringas, Abdelkader Hameurlain, Gerald Quirchmayr (eds), Lecture Notes in Computer Science - Vol 
6262 - Database and Expert Systems Applications, Springer, Heidelberg, Germany, pp. 126-140. 
View/Download from: UTSePress | Publisher's site 
Debenham, J.K. & Sierra, C. 2010, 'Dual Rationality and Deliberative Agents' in Max Bramer -À Richard 
Ellis -À Miltos Petridis (ed), Research and Development in Intelligent Systems XXVI - Incorporating 
Applications and Innovations in, Springer, UK, pp. 79-92. 
View/Download from: UTSePress | Publisher's site 
Debenham, J.K. & Sierra, C. 2010, 'Ecologically Rational Agency' in Max Bramer (ed), IFIP Advances in 
Information and Communication Technology - Vol 331 - Artificial Intelligence in The, Springer, Germany, 
pp. 3-12. 
View/Download from: UTSePress | Publisher's site 
Debenham, J.K. & Simoff, S.J. 2010, 'Electronic Trading Environments for Web 3.0' in Francesco 
Buccafurri, Giovanni Semeraro (eds), Lecture Notes in Business Information Processing - Vol 61 - E-
Commerce and Web Technologies, Springer, Germany, pp. 146-157. 
View/Download from: UTSePress | Publisher's site 
Debenham, J.K. & Sierra, C. 2010, 'Reputation as Aggregated Opinions' in Francesco Buccafurri, 
Giovanni Semeraro (eds), Lecture Notes in Business Information Processing - Vol 61 - E-Commerce and 
Web Technologies, Springer, Germany, pp. 85-96. 
View/Download from: UTSePress | Publisher's site 
Lin, K., Debenham, J.K. & Simoff, S.J. 2010, 'Managing Power Conservation in Wireless Networks' in 
Randy Goebel, J+Ârg Siekmann, Wolfgang Wahlster, Longbing Cao, Yong Feng, Jiang Zhong (eds), 
Lecture Notes in Artificial Intelligence - Vol 6441 - Advanced Data Mining and Applications, Springer, 
Germany, pp. 314-325. 
View/Download from: UTSePress | Publisher's site 
Debenham, J.K. & Prodan, A. 2009, 'A multiagent system for self-organisation of an 802.11 mesh 
network' in V. Ma-+r-¦-¦k, T. Strasser, and A. Zoitl (eds), Holonic and Multi-Agent Systems for 
Manufacturing - Lecture Notes in Computer Science, Springer, Germany, pp. 244-253. 
View/Download from: UTSePress | Publisher's site 
Debenham, J.K. & Sierra, C. 2009, 'Agent-Based Negotiation in Uncertain Environments' in Bramer, M; 
Coenen, F; Petridis, M (eds), Research and Development in Intelligent Systems XXV: Proceedings of AI-
2008, The Twenty-eighth SGAI International Conference on Innovative Techniques and Applications of 
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Artificial Intelligence, Springer, London, UK, pp. 147-160. 
View/Download from: UTSePress 
Debenham, J.K. 2009, 'An Argumentation Agent Models Evaluative Criteria' in Lazaros Iliadis, Ioannis 
Vlahavas and Max Bramer (eds), Artificial Intelligence Applications And Innovations III. Book series IFIP 
Advances in Information and Communication Technology. Volume 296/2009, Springer, USA, pp. 81-86. 
View/Download from: UTSePress | Publisher's site 
Sierra, C. & Debenham, J.K. 2009, 'Information-Based Argumentation' in R. Goebel, J. Siekmann, 
andW.Wahlster (eds), Knowledge Representation for Agents and Multi-Agent Systems, Springer, Berlin, 
pp. 130-144. 
View/Download from: UTSePress | Publisher's site 
Debenham, J.K. 2008, 'A Bargaining Agent Models Its Opponent with Entropy-based Inference' in 
Uncertainty and Intelligent Information Systems, World Scientific, Singapore, pp. 243-258. 
View/Download from: UTSePress 
Harbers, M., Verbrugge, R., Sierra, C. & Debenham, J.K. 2008, 'The Examination of an Information-
Based Approach to Trust' in Jaime G. Carbonell, Jorg Siekmann, Jaime Simeo Sichman, Julian Padget, 
Sascha Ossowski and Pablo Noriega (eds), Lecture Notes in Artificial Intelligence 4870 - Coordination, 
Organizations, Institutions, and Norms, Springer, Germany, pp. 71-82. 
View/Download from: UTSePress | Publisher's site 
Debenham, J.K. 2007, 'Agents for Multi-Issue Negotiation' in Potter, M; Roth,K; Neidig. J; Reed, S; 
Boyer,M (eds), Handbook of Research on Nature-Inspired Computing, Idea Group Reference, United 
States of America and United Kingdom, pp. 750-770. 
View/Download from: UTSePress 
Zhang, D.D., Simoff, S.J. & Debenham, J.K. 2007, 'Exchange rate modelling for e-negotiators using text 
mining techniques' in Lu, J.,Ruan, D., Zhang, G. (eds), E-Service Intelligence-Methodologies, 
Technologies & Application, Springer, Deblick, Germany, pp. 191-211. 
View/Download from: UTSePress  
 
Journal Articles 
 
Debenham, J.K. & Simoff, S.J. 2012, 'The Co-Creation Machine: Managing Co-Creative Processes for 
the Crowd', Lecture Notes in Computer Science, vol. 7452, pp. 170-177.  
Tuan, L.A. & Debenham, J.K. 2012, 'Online Tender Evaluation: VietNam Government e-Procurement 
System', Lecture Notes in Computer Science, vol. 7452, pp. 44-51. 
View/Download from: Publisher's site 
Debenham, J.K. & Sierra, C. 2008, 'Merging Intelligent Agency and the Semantic Web', Knowledge-
Based Systems, vol. 21, no. 3, pp. 184-191. 
View/Download from: UTSePress | Publisher's site 
Prodan, A., Mirchandani, V.R. & Debenham, J.K. 2008, 'A Topology Control-Based Self-Organisation in 
Wireless Mesh Networks', International Journal of Communication Networks and Distributed Systems, 
vol. 1, no. 4/5/6, pp. 373-397. 
View/Download from: UTSePress | Publisher's site 
Zhang, D.D., Simoff, S.J., Aciar, S. & Debenham, J.K. 2008, 'A Multi Agent Recommender System that 
Utilises Consumer Reviews in its Recommendations', International Journal of Intelligent Information and 
Database Systems, vol. 2, no. 1, pp. 69-81. 
View/Download from: UTSePress | Publisher's site 
Aciar, S.V., Zhang, D.D., Simoff, S.J. & Debenham, J.K. 2007, 'Informed recommender: Basing 
recommendations on consumer product reviews', IEEE Intelligent Systems, vol. 22, no. 3, pp. 39-47. 
View/Download from: UTSePress | Publisher's site 
Debenham, J.K. & Simoff, S.J. 2006, 'Agents for information-rich environments', Cooperative Information 
Agents X, Proceedings, Lecture Notes in Computer Science, vol. 4149, pp. 51-65. 
View/Download from: UTSePress 
Debenham, J.K. 2006, 'Maintaining knowledge with a formal model', Applied Intelligence, vol. 24, no. 3, 
pp. 205-218. 
View/Download from: UTSePress | Publisher's site 
Beydoun, G., Debenham, J.K. & Hoffmann, A. 2005, 'Using messaging structure to evolve agents roles in 
electronic markets', Intelligent Agents And Multi-Agent Systems, vol. 3371, pp. 18-28. 
View/Download from: UTSePress 
Debenham, J.K. 2005, 'Foundations for automated trading - It's the information that matters', Database 
And Expert Systems Applications, Proceedings, vol. 3588, pp. 534-543. 
View/Download from: UTSePress 
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Debenham, J.K. & Simoff, S.J. 2005, 'Intelligent environments for next-generation e-markets', Knowledge-
Based Intelligent Information And Engineering Systems, Pt 1, Proceedings, vol. 3681, pp. 751-757. 
View/Download from: UTSePress 
Debenham, J.K. & Simoff, S.J. 2005, 'Managing collaboration in a multiagent system', Knowledge-Based 
Intelligent Information And Engineering Systems, Pt 3, Proceedings, vol. 3683, pp. 23-29. 
View/Download from: UTSePress 
Henderson-Sellers, B., Tran, Q. & Debenham, J.K. 2005, 'An Etymological and metamodel-based 
evaluation of the terms "Goals and Tasks" in Agent-oriented methodologies', Journal of Object 
Technology, vol. 4, no. 2, pp. 131-150. 
View/Download from: UTSePress 
Jiao, W., Debenham, J.K. & Henderson-Sellers, B. 2005, 'Organisational models and interaction patterns 
for use in the analysis and design of multi-agent systems', Web Intelligence and Agent Systems-An 
international journal, vol. 3, no. 2, pp. 67-84. 
View/Download from: UTSePress 
Debenham, J.K. 2004, 'Multi-issue bargaining in an information-rich context', Knowledge-Based Systems, 
vol. 17, no. 2-4, pp. 147-155. 
View/Download from: UTSePress | Publisher's site  
 
Conference papers 
 
Debenham, J.K. & Simoff, S.J. 2012, 'Believable Agents Build Relationships on the Web', 9th 
International Conference on Distributed Computing and Artificial Intelligence, DCAI 2012, Salamanca, 
Spain, March 2012 in Proceedings 9th International Conference on Distributed Computing and Artificial 
Intelligence, ed S. Omantu, et al, Springer Verlag, Heidelberg, pp. 65-72.  
Debenham, J.K. & Simoff, S.J. 2012, 'Power Conservation in Wired Wireless Networks', Salamanca, 
Spain, March 2012 in proceedings 9th International Conference on Distributed Computing and Artificial 
Intelligence, ed S. Omantu, et al, Springer Verlag, Heidelberg, pp. 313-320. 
View/Download from: Publisher's site 
Debenham, J.K. & Sierra, C. 2012, 'Robust Trust: Prior Knowledge, Time and Context', 13th International 
Conference E-Commerce and Web Technologies, Vienna, Austria, September 2012 in proceedings 13th 
International Conference E-Commerce and Web Technologies, ed P. Lops, Springer Verlag, Heidelberg, 
pp. 1-12. 
View/Download from: Publisher's site 
Mearns, H.K., Leaney, J.R., Parakhine, A., Debenham, J.K. & Verchere, D.G. 2012, 'CARMA: Complete 
autonomous responsible management agents for telecommunications and inter-cloud services', IEEE 
Network Operations and Management Symposium, Maui, USA, April 2012 in 2012 IEEE Network 
Operations and Management Symposium (NOMS), ed NA, IEEE, Piscataway, USA, pp. 1089-1095. 
View/Download from: Publisher's site 
Debenham, J.K. & Sierra, C. 2011, 'Argumentation with Advice', International Conference E-Commerce 
and Web Technologies, Toulouse, France, August 2011 in proceedings 12th International Conference E-
Commerce and Web Technologies, ed Christian Huemer, Springer-Verlag, Berlin, pp. 136-147. 
View/Download from: UTSePress 
Debenham, J.K. & Sierra, C. 2011, 'When Trust Is Not Enough', International Conference E-Commerce 
and Web Technologies, Toulouse France, August 2011 in Proceedings 12th International Conference E-
Commerce and Web Technologies, ed Christian Huemer, Thomas Setzer, Springer-Verlag, 
Berlin/Heidelberg, pp. 246-257. 
View/Download from: UTSePress 
Lin, K. & Debenham, J.K. 2011, 'Power management in LTE networks by applying intelligent agents', 
International Conference on Broadband and Biomedical Communications, Melbourne, Australia, 
November 2011 in 2011 6th International Conference on Broadband and Biomedical Communications 
(IB2Com), ed NA, IEEE, Piscataway, USA, pp. 163-166. 
View/Download from: UTSePress | Publisher's site 
Mearns, H.K., Leaney, J.R., Parakhine, A., Debenham, J.K. & Verchere, D.G. 2011, 'An Autonomic Open 
Marketplace for Inter-Cloud Service Management', Melbourne, Australia, December 2011 in 2011 Fourth 
IEEE International Conference on Utility and Cloud Computing, ed Rajkumar Buyya, Shrideep Pallickara, 
and Geoffrey Fox, IEEE Computer Society, Los Alamitos, California, pp. 186-193. 
View/Download from: Publisher's site 
Mearns, H.K., Leaney, J.R., Parakhine, A., Debenham, J.K. & Verchere, D.G. 2011, 'An autonomic open 
marketplace for service management and resilience', Conference on Network & service Management 
(CNSM 2011), Paris, France, October 2011 in Conference on Network & service Management (CNSM 
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2011), ed N/A, IEEE, IEEE Xplore. 
View/Download from: UTSePress 
Debenham, J.K. & Sierra, C. 2010, 'An Agent for Ecological Deliberation', International Conference, KES 
2010: Knowledge-Based and Intelligent Information and Engineering Systems, Cardiff, UK, September 
2010 in 14th International Conference, KES 2010: Knowledge-Based and Intelligent Information and 
Engineering Systems, ed Randy Goebel, J+Ârg Siekmann, WolfgangWahlster, Rossitza Setchi, Ivan 
Jordanov, Robert J. Howlett and Lakhmi C. Jain, Springer-Verlag Berlin Heidelberg, Germany, pp. 220-
229. 
View/Download from: UTSePress | Publisher's site 
Debenham, J.K. & Prodan, A. 2010, 'Self-organisation of an 802.11 mesh network', Trends in Applied 
Intelligent Systems, Cordoba, Spain, June 2010 in Trends in Applied Intelligent Systems Proceedings 
Part I, 23rd International Conference on Industrial Engineering and Other Applications of Applied 
Intelligent Systems, IEA/AIE 2010, ed Moonis Ali, Jose Manuel BenÝtez, Francisco Herrera, Colin Fyfe, 
Nicolßs GarcÝa-Pedrajas, Springer, Berlin, pp. 113-122. 
View/Download from: UTSePress | Publisher's site 
Debenham, J.K. & Simoff, S.J. 2010, 'The Honourable Negotiator: When the Relationship Is What 
Matters', Advances in Artificial Intelligence, Adelaide, Australia, December 2010 in AI 2010: Advances in 
Artificial Intelligence, ed Randy Goebel, Jerg Siekmann, WolfgangWahlster, Jiuyong Li, Springer Verlag, 
Germany, pp. 344-353. 
View/Download from: UTSePress | Publisher's site 
Felix Navarro, K.M., Lawrence, E.M. & Debenham, J.K. 2010, 'Intelligent Network Management for 
Healthcare Monitoring', International Conference on Industrial Engineering and Other Applications of 
Applied Intelligent Systems, Cordoba, Spain, June 2010 in Trends in Applied Intelligent Systems 
Proceedings Part III, ed Garcia-Pedrajas, N.; Herrera, F.; Fyfe, C.; Manuel Benitez, J.; & Ali, M., Springer-
Verlag, Germany, pp. 72-81. 
View/Download from: UTSePress | Publisher's site 
Lawrence, E.M. & Debenham, J.K. 2010, 'Building an Electronic Market System', International 
Conference on Industrial Engineering and Other Applications of Applied Intelligent Systems, Spain, June 
2010 in Trends in Applied Intelligent Systems Proceedings Part II, ed Garc+¡a-Pedrajas, N.; Herrera, F.; 
Fyfe, C.; Manuel Ben+¡tez, J.; & Ali, M., Springer-Verlag, Germany, pp. 377-386. 
View/Download from: UTSePress 
Lawrence, E.M. & Debenham, J.K. 2010, 'Information Theory Based Intelligent Agents', International 
Conference on Industrial Engineering and Other Applications of Applied Intelligent Systems, Spain, June 
2010 in Trends in Applied Intelligent Systems Proceedings Part II, ed Garcia-Pedrajas, N.; Herrera, F.; 
Fyfe, C.; Manuel Benitez, J.; & Ali, M., Springer-Verlag, Germany, pp. 387-396. 
View/Download from: UTSePress | Publisher's site 
Lin, K., Simoff, S.J., Prodan, A. & Debenham, J.K. 2010, 'Load Prediction in Communications Network', 
International Conference on Information, Networking and Automation, Kunming, China, October 2010 in 
Proceedings - 2010 International Conference on Information, Networking and Automation (ICINA 2010), 
ed Jiang Hui, Institute of Electrical and Electronics Engineers, Piscataway, NJ, USA, pp. 250-255. 
View/Download from: UTSePress | Publisher's site 
Debenham, J.K. & Sierra, C. 2009, 'An agent supports constructivist and ecological rationality', 
IEEE/WIC/ACM international Conference on Web Intelligence and Intelligent Agent Technology, Milan, 
Italy, September 2009 in proceedings IEEE/WIC/ACM International Conference on Web Intelligence and 
Intelligent Agent Technology IAT 2009, ed Ricardo Baeza-Yates Jerome Lang Sushmita Mitra Simon 
Parsons Gabriella Pasi, IEEE Computer Society, Piscataway, USA, pp. 255-258. 
View/Download from: UTSePress | Publisher's site 
Debenham, J.K. & Simoff, S.J. 2009, 'Believable electronic trading environments on the Web', 
IEEE/WIC/ACM international Conference on Web Intelligence and Intelligent Agent Technology, Milano, 
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WI 2009, ed Ricardo Baeza-Yates, Bettina Berendt, Elisa Bertino, Ee-Peng Lim, Gabriella Pasi, IEEE 
Computer Society, New York, USA, pp. 631-638. 
View/Download from: UTSePress | Publisher's site 
Debenham, J.K. 2009, 'Modelling Trust, Honour and Reliability in Business Relationships', International 
Conference on Digital Ecosystems and Technologies, Istanbul, Turkey, May 2009 in Proceedings 2nd 
International Conference on Digital Ecosystems and Technologies (IEEE DEST 2008), ed Elizabeth 
Chang, Farookh Hussain and Erdal Kayacan, IEEE Computer Society, New York, USA, pp. 145-150. 
View/Download from: UTSePress | Publisher's site 
Fabregues, A., Madrenas, J., Sierra, C. & Debenham, J.K. 2009, 'Supplier performance in a Digital 
Ecosystem', International Conference on Digital Ecosystems and Technologies, Istanbul, Turkey, May 
2009 in Proceedings of the IEEE 2nd International Conference on Digital Ecosystems and Technologies 
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